Antipsychotic medications are viewed as cornerstones for both the short-term and long-term treatment of schizophrenia. However, evidence on long-term (10 or more years) efficacy of antipsychotics is mixed. Doubleblind discontinuation studies indicate significantly more relapses in unmedicated schizophrenia patients in the first 6-10 months, but also present some potentially paradoxical features. these issues are discussed.
Introduction
As a consequence of positive results from numerous shortterm (1-2 years) studies, prolonged use of antipsychotic medications over a long period has become the current standard of care in the field. Thus, antipsychotic medications are viewed as the cornerstone of treatment, in both the short-term and the long-term treatments of patients with schizophrenia. 1, 2 American Psychiatric Association (APA) guidelines 3 suggest clinicians to consider antipsychotic discontinuation for schizophrenia patients who have been symptom free for a year or more. Nevertheless, many clinicians keep schizophrenia patients on antipsychotics indefinitely assuming that the medication is essential for continued stability.
Antipsychotics are also viewed by some as leading, over a prolonged period, to eventual recovery for some patients with schizophrenia. A comprehensive review from the World Psychiatric Association section on Pharmacopsychiatry notes "Antipsychotic treatment has a significant impact on the long-term course of schizophrenic illness and can significantly facilitate recovery." 4,p.31 Prolonged use of antipsychotic medications is viewed as a key factor in treatment for schizophrenia, but there is very little systematic evidence for the long-term benefits of antipsychotics. There is even some longitudinal data suggesting the opposite.
therapeutic Benefits: 3 Different Phases of treatment
Therapeutics for schizophrenia can be considered in 3 different phases. The first is the period of acute and intense psychosis often found at the acute phase of hospitalization. The second is the 2-to 3-year period after the acute phase. The third is the period from 3 years onward. Only the first 2 of these periods have been investigated systematically in schizophrenia.
In addition to extensive acute phase studies, the potential improvement during the first 1-2 years has been studied even more frequently in double-blind, drug-placebo studies. These studies have produced positive results reviewed in the Schizophrenia Patient Outcomes Research Team project reports and many others, showing remission in some or many patients with schizophrenia.
1,2 The numerous short-term, double-blind studies, often regarded as proof of short-term and long-term efficacies of antipsychotics, provide some scientific rigor. However, they are imperfect because of the following reasons: (a) they are not precise as a model for all patients with schizophrenia because these studies do not include the 20%-40% of schizophrenia patients who have left our treatment systems [5] [6] [7] and are based only on the 60%-80% of patients in our treatment systems; (b) they often assess "remission" rather than complete recovery of symptoms, 8 with many patients with mild-moderate levels of psychotic symptoms viewed as "in remission" 9 ; and (c) much of the short-term and long-term evidence on antipsychotics is based on discontinuation studies, which present complicated issues.
short-term discontinuation studies. We view the results from these discontinuation studies as involving a paradox. Discontinuation after prolonged use of antipsychotics presents a striking paradox because (a) within the first 6-10 months after discontinuation, 25%-55% of schizophrenia patients discontinued from antipsychotics relapse. 1, 10 (b) In contrast, relapse rates are considerably lower subsequently in discontinued schizophrenia patients who remain stable during these 6-10 months. 10, 11 Many investigators have emphasized this disparity. 10, 11 (c) In addition, patients with schizophrenia not on antipsychotics for a prolonged period do not show this tendency to relapse when they remain unmedicated. 6, 12 Fitting this paradox on the high initial rates of relapse, withdrawal studies by Viguera and Baldessarini 10 and others indicate that when vulnerable patients are treated with antipsychotics for a prolonged period, this increases their chances of relapsing if they subsequently discontinue.
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Expressed differently, they may "experience relapse rates that are temporarily greater than predicted in the ordinary course of the illness" 13 ; "the increased incidence of relapse following drug withdrawal is concentrated in the first few months and trails off thereafter"
; or, as Gilbert, in her classic literature summary, noted "risk was nonlinearly distributed over time and … much of the excess risk after stopping treatment arose early." 1 From one perspective, the high rate of relapse on discontinuation could (a) provide evidence of the importance of antipsychotic medications in maintaining clinical stability by blocking dopamine receptors. This important outlook is assumed by most in the field. From an alternate perspective, (b) the reduction in relapses and low relapse rate, after 6-10 months, could indicate a medicine-generated psychosis in the first 6-10 months, which then recedes. Using this perspective, the first 6-10 month increase in relapses after withdrawal may be influenced by biological conditions generated by the previous continuous use of antipsychotics, with this interacting with schizophrenia patients' underlying greater vulnerability to psychopathology. The discontinuation effect includes the potential of medication-generated buildup, prior to discontinuation, of supersensitive dopamine receptors, or the buildup of excess dopamine receptors, or supersensitive psychosis, as indicated by multiple studies by Seeman 14 and others 13 of dopamine-blocking agents using animal models.
Well-designed studies of dopamine-blocking agents using animal models provide strong evidence that "breakthrough supersensitivity during ongoing antipsychotic treatment undermines treatment efficacy." 14 There also could be other undiscovered genetic and epigenetic pathways toward dopamine receptor resistance. Regardless of which outlook is correct, while discontinuation is important, it may be a problem for some, but not all, schizophrenia patients. It would be important to determine which types of patients are vulnerable to antipsychotic discontinuation effects. While such mechanisms involve 1 possible explanation of the discontinuation paradox, this is far from proven.
Standard double-blind studies to determine whether some or many medicated and unmedicated schizophrenia patients do well on a longitudinal basis are not possible when considerable length (10 or more years) is involved. As Leucht, reviewing double-blind studies, notes "… nothing is known about the effects of antipsychotic drugs compared to placebo after three years." 15 
The third would involve assessing a matched unmedicated schizophrenia sample of patients who have not been on antipsychotics for a year or longer, to avoid potential discontinuation effects. This study design would throw further light on the discontinuation paradox and on the efficacy of long-term antipsychotic treatment.
evidence From Longitudinal Studies
In contrast to optimistic views from short-term studies, a series of longitudinal studies of samples of schizophrenia patients in the United States, Canada, and other countries raise considerable questions on optimistic expectations about long-term antipsychotic treatment. Even prior to the longitudinal period, a major review by Leucht, Davis, and colleagues has raised questions about long-term efficacy, noting "The meta-regression suggested that antipsychotic drugs might lose their effectiveness with time." 16 Other longitudinal studies could suggest that, long-term, schizophrenia patients with less or no antipsychotic use after the acute phase may show better outcomes and more periods of recovery.
Our own research (the Chicago Followup Study) on a sample of schizophrenia patients who were treated continuously with antipsychotics over 15-year and 20-year periods have shown considerable psychopathology and few sustained periods of recovery. 5, 6, 17 Our data from the Chicago Followup Study show some continuously medicated schizophrenia patients with a low level of psychotic symptoms, but for most schizophrenia patients continuously on antipsychotics for prolonged periods, the psychotic symptoms were frequent and, while not intense, were at least of moderate severity, usually with some disruption of functioning. 5, 6 Other important studies have shown similar findings, noting the lack Long-term treatment With Antipsychotic Medications of complete recovery in the short-term treatment of schizophrenia. 18 In addition, in our longitudinal studies, the sample of schizophrenia patients who were untreated for many years showed significantly better outcomes than did those on antipsychotics. 5, 6, 17 Many patients who left treatment for multiyear periods and had favorable outcomes were good prognostic schizophrenia patients, 5 giving some confirmation to earlier views about the importance of prognostic factors. 19 However, some patients treated for many years with antipsychotics also were good prognostic schizophrenia patients who did not show favorable outcomes, suggesting early prognostic status is one important, but not the only, influence on long-term outcome. In regard to recovery, remission, and stable long-term courses, greater focus is needed to differentiate patients who are stable and symptom free from patients who are stable with persistent symptoms of psychosis.
Other longitudinal studies have found similar results. This includes important longitudinal studies such as the Vermont studies of C. Harding 20, 21 and the Chestnut Lodge Study. 22 In Canada, the Alberta Hospital Studies of Bland (1978) Other evidence, also from longitudinal studies, suggest that long-term outcome for schizophrenia in the modern era is not much better than it was 60-80 years ago. 23, 24 In regard to relapses, our own evidence indicates that many schizophrenia patients who have not been treated with antipsychotic medications for prolonged periods show a low rate of relapse over the next 5-year period. 6 We have noted above 2 possible alternate factors responsible for the discontinuation paradox. One is the relatively high rate of relapses in the discontinuation paradox may be due to the previous importance of antipsychotics in blocking dopamine receptors. The second alternative view is that the relatively high rate of relapses in the discontinuation paradox may be due to medicinegenerated buildup, prior to discontinuation, of an excess of dopamine receptors, or the prior buildup of supersensitive dopamine receptors, or supersensitive psychosis. 11, 14 Possibly both alternatives are true but for different subgroups of schizophrenia patients.
Because there is considerable outcome heterogeneity in schizophrenia patients regardless of treatment employed, a more directed research agenda involving subgrouping according to response to treatment is needed. As noted by APA, 3 there are benefits for early acute schizophrenia patients treated with antipsychotics (potential symptom reduction or "remission") with the possibility that many patients stay in long-term remission. However, research is required distinguishing which types and what percentage of schizophrenia patients stay in remission with long-term antipsychotic treatment and whether some or many of them achieve complete recovery. Overall discussion of the risk-benefit profiles for different subgroups of schizophrenia patients in different stages of illness seems warranted.
At present, valid individual criteria and outcome predictors are lacking that would allow us to distinguish between schizophrenia patients who need extended longterm antipsychotic treatment and those who could be withdrawn after 1-2 years. Intensified research is needed on the benefits and risks associated with long-term antipsychotic treatment.
Some Issues About Antipsychotic Medications
How unique among medical treatments is it that the apparent efficacy of antipsychotics could diminish over time or become ineffective or harmful? There are many examples for other medications of similar long-term effects, with this often occurring as the body readjusts, biologically, to the medications. To name a few, the development of insulin resistance in diabetes over time, beta-adrenergic resistance over time in asthma, the development of tamoxifen resistance in breast cancer over time, steroid resistance over time in autoimmune diseases, antibiotic resistance in chronic infection, and many other medical drug treatments in long-term situations. Some developments of treatment resistance are currently thought to be related to receptor transformation and resistance from interaction with the genome either by direct feed-back cascades or by epigenetic effects.
Conclusions
Overall, the longitudinal studies cited do not provide conclusive proof of a causal relationship between being off medications and being psychosis free. They do clearly indicate that not all schizophrenia patients need continuous antipsychotics for a prolonged period, providing extensive evidence of samples of medication-free schizophrenia patients with favorable outcomes. 6, 12, 22 Is it at least a moderate-sized number of schizophrenia patients who do well, longitudinally, without medications? This important issue needs longitudinal research for more precise answers. The longitudinal studies indicate the importance of further research on how many schizophrenia patients profit from continuous administration of antipsychotics over a prolonged period, what factors identify and separate schizophrenia patients who do not need prolonged antipsychotic treatment, and whether or not prolonged use of antipsychotics is harmful for some or many patients.
The above-cited longitudinal results from many different countries and different types of schizophrenia patients provide data bearing on issues about long-term treatment. Discussions by Whitaker, Moncrieff, and others question long-term antipsychotic treatment. [25] [26] [27] These disparate views, research by WHO and DOSMED in developing countries, 12 and our own longitudinal studies [5] [6] [7] should be considered as prompts for further long-term outcome research on this important issue.
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